Lipid raft clustering and redox signaling platform formation in coronary arterial endothelial cells.
Recent studies have indicated that lipid rafts (LRs) in the cell membrane are clustered in response to different stimuli to form signaling platforms for transmembrane transduction. It remains unknown whether this LR clustering participates in redox signaling in endothelial cells. The present study tested a hypothesis that clustering of LRs on the membrane of coronary endothelial cells produces aggregation and activation of reduced nicotinamide-adenine dinucleotide phosphate (NADPH) oxidase, thereby forming a redox signaling platform. By confocal microscopic analysis of agonist-stimulated rafts patch formation, we found that several death receptor ligands or apoptotic factors, including tumor necrosis factor alpha, Fas ligand, or endostatin, stimulated the clustering and trafficking of individual LRs on the plasma membrane of coronary endothelial cells. Interestingly, double labeling of a membrane-bound NADPH oxidase subunit, gp91phox, and LRs showed that gp91phox colocalized within the LR patches when endothelial cells were stimulated by Fas ligand. In isolated LR fractions from Fas-stimulated endothelial cells, gp91phox, p47phox (a crucial cytosolic regulatory subunit of NADPH oxidase), and Rac GTPase were markedly increased and blocked by nystatin, a compound that disrupts LRs. These clustered LRs contained high NADPH oxidase activity, which increased in response to Fas stimulation. Functionally, Fas ligand-induced inhibition of endothelium-dependent vasorelaxation was reduced if LRs were disrupted or NADPH oxidase was inhibited. These results suggest that LR clustering occurs in coronary endothelial cells. The formation of redox signaling platforms on the cell membrane mediates transmembrane signaling of death receptors, resulting in endothelial dysfunction.